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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the modulation accuracy of 
a transmission waveform and spectral regrwoth and to satisfactorily 
suppress noises over a reception frequency band, in a radio 
communication apparatus such as a cellular telephone having a 
function of performing phase modulation and amplitude modulation. 
SOLUTION: In the radio communication apparatus of a polar loop 
system, a variable gain amplifier circuit (IVGA) and switching means 
(LPF2, LPF3 and SW2) capable of switching the characteristic of a 
loop filter providing a frequency band of an amplitude control loop to 
the characteristic of a filter having a degree lower than a degree at 
the time a normal operation are provided on a forward path from an 
amplitude detecting circuit (150) to a power amplifier circuit (210) 
which constitute an amplitude control loop. The apparatus is 
operated in a state that the characteristic of the loop filter is 
switched to the characteristic of the filter of lower degree, and an 
output of the power amplifier circuit is measured to determine 
variations in the gain of the amplitude control loop. On the basis of 
the result, data for correcting a gain characteristic for an output 

control signal of the variable gain amplifier circuit are stored in a - , 

non-volatile memory in a baseband LSI. ^ Y^l I ? 
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© ft is ft , « je - « sfE m. gs i§ v i c, i ti^;i^>7#Lvstftsft£>n, x-r 

^ ^ S W 1 K M V» T 5 o 

[0018] 50 
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±1B*^7 2 2 0, SHI 32, nI&mnm<m®&iMV G A , &4B4ftttlslI5l5 0. )V 
-^7-fJHLPF2, RlSf!J»*i«lHl8SlVGA f — 7V7 , 2 10fc:«J:!>lR*/l' — 

^^lslc?nTV^o £ , c © ^1 )5te #J T 5 , ffl*Bttta@l»i4 0-;l/-'^7-f;P*LP 
F 1 , mmm^m^sT x V C O , =H1 3 l, {£rai$to0SSl4Ok:<fc9fiiti4'-7 o ;tf 
#t Sic £ ft & o W K «: » E £ IS 0 SS 1 2 0©fcH77«^£5Hl 3 1A^C7Y-F 

x v c o ©asRasfflus^fc^ies *u 3 i)b^o7>f-HM^ft(Dfifiii 

fc££HE»12 0©ffi*ra*©{ftffli:— Sfcf««fc5fciB:.5. COttffi/Iz-T'KJ: 9, 

T x V C O CD mil © ffiffltf ttMttJEM^SMftfCtt LT fh4t> A o ft fM 



C <D £ Jfi fll -p fi , ± g flJ S * « @ tt M V G A © ffl *J * fit *B & IfJ ® K 1 40K7-f-F 
y * £ T , *75 2 2 0, 5H132, rJ M ?# « « HI B M V G A * # t? gg # 

DGEt-Fftt, <7 - ;r > 7° 2 1 0©l±J73^f4*@SP^^tlii(sSIS^^©M73*' s ^ 
i: ft £ „ £ fc , CMS Kt-K?tt, 7^-KA-^i§ttSiI^ISTx VCOOtli 

Tjfre.iKsajsftSo 

[ 0 0 2 0 ] 

<fcoT, tti#ffl|©ffi^j«#**r-rsffiffll*ailaJi&l 4 0 ^©M®^ i: L T jM{I/BfgJg§§ 

T x VCOOWTjSfett/*? — 7:/7*2 1 0OUJAO^1*n*l^tt)J:V\ H ffl fl JS 20 

gTxVCOfr^7-f-FA7^1/-7lH7;l/-7«!ffl 1 /< 7 — 7 > 7* 2 1 0 

@l»SH:^7-7y7'2 1 0 © tB 73 S It ±L % ± -a T ^ ft ^ © T ffi ffl ;!/ - ~f * a y # 



— 73 , E D G Et - KTttfii;l'-7'©7^- ^/UtiT^^t'S§OT\ 7 — 

K y * >< X fi 7 * - K >Vy * 9 * ffi ffl 8 tfi EI & 1 4 0& a(fftttitBlftl 5 0 © TO 75 (c 
m & L ft it ft tf ft 6 ft v> o * © ft tb fc tt , {i*l/l/-7°#^7^£;*Y>'fc«9#*£>ft3 
*u fC ffi ^ - 7° & n <y * 2 ft 3 & S & S . ffi ffl ;!/ - 7" K *S * ft 7 -r - K y * X 
« fi 16 ;!/ - 7° ft n y * b fc '& ic m Ki £ ft 3 o * ft fc £ 0 , ffi K * 77 * fflc « t? £ , $ ft <fc 0 30 

«*©is^ffiffl£H;&<fT**3fcv^fyja#fc;fc5£fts. 

[ 0 0 2 2 ] 

GMSKt-Ffli, Uti/l'— 7 P tc « ^ ft fS £ IE ffi ft g ffi M ^ © flill ® # & g T* ft ^ c £ o 
T , jS II faj ffll © fc ft « ;b — 77 -f L P F 2 1 Oft SUttT-Stltf i^. 1 

0©«8©7^;l/^t£ »)lg«rt/-:/©£5£tttf«BE£ft, ^--T'^7b-7°-5r"-r>«y^X 

jwwaig«;i'-7 , ©fflifi«*i«oH73©s»j^*aa-r'<<»w*ft*. gms k€-f 
© {g * - 7 P > ^ > ^ 0 2 &c i& i§ b t* ^ £ ft t <^ s 0 gms Kt-Fcjiusaay 

^>;l'-7S«tt2 0 0 kHzt*fe§„ 
[ 0 0 2 3 ] 

EDGEt-FiDl^, Hi|g^H©mg«:^3»CB^-7'#i£ttl£l/>73 40 
#<fcv*o ^ftfc}>x.. &m)l-7cD*-7l<')l--7mfc®.^M* 1 - 8MH zOflSCSg 
"T 5 fc ft „ # H M T* & , M7l/-7 s ±©7^/b*£LT20©#f$£ifc'M#3fc©tfM 
ffl S ft T V» 3 , fgl©*St>£©7^;b*«, I1C2, C 3 *3 <fc O* C 3 £ M fc M £ ft fc 
gfiR 3 £: & ft 9 > MMisUc l o©ffi fc . l -Dcom&t. &Mtii%L®lc l o©H£: 

ttsi^tjns. ^2©^j5g©7f;i/^t±, s*ci©*t*^?,ftO{gja&^«e(cio 
•rj:3ftfl»»«ptt*w-r*a5*7-r;i'*^»6ft5o 

[ 0 0 2 4 ] 

Lfr » W rt/ - 7* ft it , i5H»S«ic2ooifc i oo*jSfc*HiS»«e i ^©a* 

St5/V-77^;HL P F 2*$*ftT43t), SSttti^fefffCfcoTai^TffeSo ^ — 50 



[0019] 



[ 0 0 2 1 ] 
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yv&m&te . * - ? y - 7 ? > ft mm ic r 1 j icm l < & s m fern.?* & 
^fi^gKKic titn^f,n5„ m l p f 3(±jMfis<Da**^*siE-r§^fc 

fctffl?tl§o CMS Kt- KCfe^Tii, GMSKSfKiD^7-7y^2 10Otfl 
[ 0 0 2 5 ] 

£ fc , ItL P F 3 fc«f ^.ffiCX-f 7f SW2i:^^tttfe^T> ^-^/^ FL S I 10 
3 0 0fr6OtiJ^WillEV R AMPCl5L;TitI;l/ - <D nJ §> if ifl [a] SS I VGA, 
MVGAOffl»SM»LT^7- ; Ei'3-;l'2 0 0'\#i|&;*ft3ttl;tjlfilW«£EVA P C £ 
tSt«:tt, fi£ * © G SMJ/^f A-e^SfiB5fctb*U^;l/*ttWLT^7 - T> 
7*2 1 0dtH*fJi?:fT^5 A P CHK^^gtCf 5C t^tt§, C n It . M KM ;U - 1 
SGMSKSlt-FtIfflt5i^ > SfflSHti^ET?**©"?, GMSKt-Fi^ 
§ II - 7 « 8 - P S KlIt-KiDS^^tlg^Lt^Stf, GMS K (B -*§ K: # o 

a&So^ftfciU-rt/— 'T'llfJ**, EDGEt-FOfii/l'-^Offll^JSl. 8MHz 
iHSS^l. 2 MH z (CSSL, 8 - P S K^It - K fC *5 # 3 1 . 8MHz<fct>fe{g 

^2ookHztRst«o<ca*L^. * > z mc izmm >l> - 7 7 J >l Z t L T , {& 20 
MI & 2& ii&fc: 2o(Dit l oo*j&i:i*fliftjs#fc: l oog*tt5iE7^;V^ L P F 2 

C 0 0 2 6 ] 

& fc , C©*S6 0J©lS«JftI C 1 0 0 a * ^ "7 — 7>7^2 1 OtfVRAMPl^lCj;^ 
Tie»WJ»*nSG SMi/XfAtt,ffif BTI||Klj«SnTl3D« 

SW 1 ^«0#^^titf->*?;H§*^7tn^if KijlJnftVR AMPi^tfl 

a^7-tj?a-*2 o o ic mm z n & £ o ic %: % 0 

[ 0 0 2 7 ] 

8 - P S Rglt- KTtt, M H ^ — ~f fC T , 7 — 7>:/2 10<DfcH7jtfJSi|i;l/ — 
7"ft®*7"7 2 2 OtCitJ^fcH^tlSo C<D^tH{I^«=^-9-l 3 2(Cj;DPpP^Jg|&i5t» 30 

(I F) {C g J* * *l , RTSipJ»i|Jfi|BIiSMVGAftj:»}*««nT7-C — K^y^f^S 
FBfcL-Cfiffl«UilIlftl 5 Otcftl&^n§o f U, JI *§ & Hi IS S§ 1 5 OflJ^ii 
Eg 1 2 0te«fc!)gilSftfci3!««^fc:7-f , -F^v*ffi#S F B hffitSStiTgfii^ 
^ffi?n§o ^OfiBS^RrSfJWifJIilHlBMVGA-eiiW^n, ^7-7y7"2 1 00 
Hi * ffl ® 4^ ? fc fftl ff * J± V A P C i: L T En *Q * ft , tg H ftJ ffl # fr * fc> n 5 . 

[ 0 0 2 8 ] 

C O ^ fi»J fc J3 V T ti , ^7-7^7*2 1 0 Fl/-l'>'S?ty-xa?fcf- 
Fa?5StlF ET (tSaSF7>->*X^) ^fTg^Jtl, COFETOKl/^> 

a$ ? t> l < « y — x as ? fc it „ ^ 7 — a. — ;i/ 2 o o k: is if % n x \,> %> mm ffl m m & c 

04O|?^ 2 3 0 ) fc<fct)MHBiWW*ffiVAPCfc:iSi;fefl|£E««^J«*tlTfflin*tl*. 40 
£ ft , ^ 7 — F E T©y - hffl?K{iH^L^:l,vW7X@SSt-±fig?nfcjiiaiS:/W7 
XtffVB I AS*EP4D?nS 0 
[ 0 0 2 9 ] 

@ltti^?tir^4^tf, A7'7 2 2 0 tS^1fl 32i:OFI(Cli 1 *y^220cr)t±i 
**»«LT5*D-I 3 2C«J6t57yf *-JATTtfRtf5ftT^5, ^ fc, X >7 
•9- 1 3 2 fcvrKfUffJtMlllRMV g A £ © fB <£ ^ M f# if *M !sl Eg M V G A t M 41 & tB 
HI Eg 1 5 0 t <D Rfl «: , n^/U7^^MLPF 1, ML P F 2tfait6n5 (05, 
0 6 #88) o 
[ 0 0 3 0 ] 

C © * 0J *3 V> T it % rT as *J » « « 0 Eg M V G A I V G A CO & V << > # , *i 5 CD ? 50 
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-f Z/<0 m # « t£ — iC & 5 £ 3 ic , fij W «J 0 @ SS 1 6 OlCiD^-X^y KL S I 3 0 0 
fre»©fM®ttffVRAMPfCjSUTi£73fa^ftJ®2f*l.5o CtX^t&tC, X >y ^ S W 1 
ft <fc o T oJ ^ f Uf# if iff 0 SS I V G Afa(Dl"^;\si/y$ L V SA^OtB^ttEES^cti^ — X 
;1 > K L S I 3 0 OfrP.©»JitffV R AMP^I«WK/W-7y/2 1 0 <D a *J ffl W 

[ 0 0 3 1 ] 

■r&fc>^ £ <£> MM m T* It > 8-P S Kllt-KiD^aii^ - 7 p 3bi»50WW«BE»c«t 

M tt © ft fc> D tc ^ - X M >■ F L S I 3 0 0 ^6Ol8tffVR AMP^ifiS;<7-7 
>^ , 2 10{C#t^^nTm^OSiJ®^Rltg^«fig^tlTV^o * , X^7f SWKi^ 
-XAVHLS I 3 0 0 CioTSI3h5l/^^n 7 0 O^IIOSUTi'-'iryt 1 

8 oici D^otitffTftfcns. 

[ 0 0 3 2 ] 

g Sft <D fij f# tc J; -3 TSoaSRjSSflfttil'ftilsnS, aHSi£JB<B£Slfllfl£t> L < It E V 
M (Error Vector Magnitude) fcitf 5;I/ • U^D-X 

©SM^fc-TfciMete. JSM/i/-:/©Hiifcft*ffttH:itV'»g&v^. & fi Ml ft ft 2r> 6 

2 0MHzKtifcS«fl«»?if^io>'-<x*«nwr*fcti, Mmfr-7<Dmmmm®*i& 

< L fc 73 if & V"» o 
[ 0 0 3 3 ] 

*&wm m &m l < mm is rc t c z ic £ ?> t , nmmo <t •? * « « k * v r e v m ^ x ^ 

7« ft ft *f « * #?l 1 . 8MH z(citt§©^MSL^ili:*^frofco f Cf, 11^ 

-?icm 2 iz mm a? 7Ts? £ v Km fr- 7 mm®, ft &*mrci* % rctb, c commm? «, 

Iffii-yy-fy^L P F 2tLT, ttilOi^lCgiC 2, C3fe<tt>*C3i:fi?iJ{cM 
^^tlfcffiJriR 3 ti>649 2 O <D ffi i: 1 OOf)S*St5 2 ifig 7 ^ ;V ? ^ffiffl L T V^ 

^3 o 

[ 0 0 3 4 ] 

£ fc , ?S )S ft *S « [el g§ (;<7-7>^) 2 1 0 <D -fkW-Q M73 (rmsWTj) It, M M A> 

- ? <d 7 * - f /< v ? x <d m m t # m u ^ ^ t 1 <t t> & 5£ £ n § ft $> , 7 -c - f ^ y ^ 

<fc D ^ « fc: « . I1C 2, C3iIfiR3!:i!)^ft5;l'-^7^1/^LPF25 

mmLrcM&icittiLm&i&tfftftic*^ ^-rjyssjauT^fiSKasfeje-n^a&s 
w>ar6o#*»isL. *©aose*K:s-3^TRrs?u»*«iiii5MVGAi: 1 vga© 

^V>%ffiIELT;l'-yii*<0yV>t^t>^;I/-7 , OJiii^iS?: 1 . 8MH zOifi^ 
[ 0 0 3 5 ] 

£ 6 ft , m m >i> — 7 <d m ft ft us & * — ^ k « o ft * k & m n< - ^ *y » (o P e n 1 o o 

p g a i n) * — SfcffO&EtffcS. Lfr L, l|;l/-7"^fo fe — 7 1/ 7 toll 

73 © ffli ^ $3 v n t s 7 f - f ^ <y * ^ x ± © pj a? m m m m m ss m v g a <d ? -< > i$m it 
■?z>h, m m - 7 <d v 1/ & m it l , c n tc «t k> it m ^ *s # m 'p l ;i/ - 7 <d & m 14 « 

>y^^X±<DRl^^Jf#tt*§I5ISSMVGA©yw'>%tt)!in ( « ^ ) Lfc^^lCli, ^tlhjg 
*lftfC7*7-F/<^±ORT«fiJ»fll«lHlBSlVGAOy-r>*WiP' (it*D) ?^5tt 
L o ctliCt^T, US 71/ - y flj «r - ^ « O C t A^ 1? $ , ffi ffi ^ - ^ © ffl ft ft fif iS? 

- m « fc n 5 0 

[ 0 0 3 6 ] 



(11) jp^^t- 
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y * © m m it , 3S^#-e-fiK:fT«:3©ttHll-ea6*o fcf, * % e£ fc & ^ x & . jg n 

7 P «r«fi!c-r & 7 - 7 > 7°, 7*7 — K^U© 3 OC^^Ti 

f 5:It^^ c t Lfc„ &*5, cct, 7 -r — F ^ v 5 ^ X t It 7 — 7 1/ 7 to ti ic Si 
*ttfc*7'52 2 0j?p6jglItfttolaIISl 7 0 OA* S 7 CU^i L> 7*7-F/Ui 
« S *S ^ tB Isl S§ 1 7 0OA.**5'<7- 7^7*2 1 0 OAAST?©'U*fittOt t S 

o 

[ 0 0 3 7 ] 

0 3 ^ <£ •? , & JS & I C 1 00v /<7-t^a-;l/ 2 0 0, t-XM>HL S I 3 

oo. ii§i«f^xY^4 oo, seffl^^e,^s?s^^s-r^7^;i.^4 1 0 I? 10 

lfi±iC^8LT»«tiffi*->Xf A 5 0 0 t Ltffl^utfco £©#,«-?, $0 £ • m 
S816 0 0fcj:9JWT©«fc5fc«!l^tffTat>ftS. 

[ 0 0 3 8 ] 

(M£ l ) 

0 4 fi , fflfl S 1 fC 33 It 5 El gg % ft to L T ^ f „ CfDlSlT'tt, 7 — * ^ a - ;l/ 2 0 

0©to*S$?{c$J^-ist»gB6 0 0fr5ffig£n;fc7p-7 > 6 1 0 & 84 £ -£ T , to *J 
$iJ®*JEEVAPC©A^l4S : ?^«i^^n^VRAMPfl^A^{tLfc^<D^7-r>7 , 2 

7-7>7*2 i o © ii m ii fim © « £ o ^ ^ m e t- s fc & ^ « £ n 3 0 to ^ swap « e 

VAPClM-X^yFLS I 3 0 0 lf;tti£-Slgl 6 0 0 A^#^5„ 20 
[ 0 0 3 9 ] 

s i © ft tai x Hi ^ l & *> o fc # , c (omt&mv it g s uyj^icm^ tc^m(Di& 

. DCS (Digi tal Cel lular System) 1 8 0 0 o fciM 

fEtP'nte x. Z> £ 5 icffi&Z tiT ^ Z> o ^ti®*., /W-^-v'a — ;l 2 0 0 f*3 ^ ft % ft 
©*^£D^{i^^^rlt*§LTtB*-r^^7-T>7 > 2 1 OG, 2 1 0DtfRy5nn>5 
■>XfA?lSlfe. LO->XTAT*ll^tl5^7-7>7*2 1 OG, 2 1 0 Dli, § 
* F E T^i:*?,*^ SgcryytifiSJIlT^S. /W7X1BEV B I A S ti & f£ © 

a. — ;l/ 2 0 0 F<3 tC ti tB * frJ fflJ « E V A P C 26 "i) l"> T ^5- 18 © til #11 ffl F E T © FL"f V ffllj 
KBliaS*lS*jlH*JEVd d;&£/jgLT«;i&T3Vd d fffl W 0 SS 2 3 0 # R # 5 ft T ^ « 30 

o 

[ 0 0 4 0 ] 

fflfiL 1 T*ti N MxtfX^7fSWl%^f)f^§4i:Lt, II;l/-7"frf 1 07^-F^ 
v * « *W< 7 — €->'a-;l'2 0 0 lcAf.^^J;?lcLti|S;l/-7^§a(c2n5o c © 
T' , /W-7V72 1 0 G & fc «: 2 1 0 DOA7J«f (ilttliffl^fiST x V C Ofr 
5.©^Jgli^0TX^rA*-r^hi:fe{c, ±E<0 i 3 C;W 7X tE V B I A S 3rr EP An 
£ <, ffi^MWlffV A P C (VRAMP) fc<fc»J><7— -t^a — ;l/ 2 0 0%uSJSfflfflLT 
, ^©i:^©/^7 — 7 >7 2 1 0Gt2 1 ODOgtiiAlffVR FOUT5i$t5, ^ 
IT, $J £ ft £ M ^ t <fc D ftj © « E V A P C (C ft 3 / W - 7 > 7 2 1 0Gt2 1 0D 
©ffi^e^sR&^o 40 
[ 0 0 4 1 ] 

MWfflicit, m*©?SiJ^x-^^P.^K^7-T>7 > Ottl73htB^$iJfflittJEVA P C i: © 
Mm*7K?m®. ( 5£ ) £ 5)? , C©M»*«#LT-#«#««al:fe<fctf-&«#«» 
a 2 £ 5f< & 3 „ CO — ^IS^ita 1 EiD/W- 7" > 7 © y >T > (dRFOUT/dV 
A P C ) to 2) M » tt E V A P C IC M b X V - 7 iC M ft L T V 5 S SO 5 C i: X f? 
S. *5>(C, ±|S$iJ£*S JSfr S , tB*|iJ»lEV A P ClC^LT/W-7>7'(OlJi^t* 
P0UT*y^7 , teSE{t*-Br*feii)©aiiJ»T--r;l/*f^iK^-*ckWP#*. © ff?J t- 
-7/^^-X/^FLS I 3 0 0 O^»»ffi^€'J3 1 0te«ttLT*5VT % 2! {f B# fc 
ffi^K'fltEVR AMP^fflS?ti-5C tCiot, it & ffl ffll * — H (C *5 V» T 7 — 7 > 
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[ 0 0 4 2 ] 

$ tz , a 2 z&mtim<m®m g sm^dc sc^t^iao^n-^/^ 

n — !7/*5* — ^-7M>FL S I 3 OOO^IStt^'J 3 1 Oit«lfi?nii. 

CO/^^-^KS^V>TBr^fiJf#liipilsISSMVGAi; I VG A©y^>4iit*fe6 
Of-*tf»5n5, CO^-^^iSJl&I CfC^-^T/W — 7>7'2 1 0©#tt*MiE 
£4tS«fc3=a:IMW*ffiVAPC*tti7JS4t<5. C ft fc «fc ?K 7 - 7 > :/ 2 1 o % y — 7 
|{| <* « £ C # T* # £ o 
[ 0 0 4 3 ] 

c m je 2 ) 

0 5 (C H £ 2 <D m »S * jj* -T o 99 ^ 2 (& % l«^/-^07-< - K^-y j'/UOfiJfl^5y + 

* M IE * S fc * © t* — * * » S * * 3 t> © & S . 

tilR T 1 fr6ft«;l/-77^;l/* L P F 3 * ffl V> T * y -< V SO ^ % ff * 3 . *-^7^A 

* L P F 3*fflvrcJi<i;l/-r©BB^-^ , «i6»flf«tt*?l2 0 0 kH z i: & 3 <fc ? fc fg £t 

R T 1 OgJiItfSJl S tlT ^ § o ;W77^I/?L P F 3 * ffl l/> ft £ tl ;l/ - 7 T' t± ffi 

1 o T* & S fc 36 fit ffi HP 9 0 0 WTtTtfiCktfftixo-p, ;l/ — ^ © g tt # A SE * n 5 

0 c © s 2 © . )\,-?<d — mfcmmmK&^xmtt* \ m-£tsfr{&m\R®.m.tem* 

1 O f# O # 7" ( t y p e I ) T» & ft «fc ^ „ tz. fl L , ;b - 7° IC fe 13" 3 fg ^ y -< V % ft 

l:i^20»0?^7 (t y p e I I) *fffltSCfctfnJlT'$5. 
[ 0 0 4 4 ] 

c © III £ 2 , 0 5 ;S T <k 5 fc , ;W-7y7"2 1 OtDA*iS?{c«Mffiffl^ffif§T 
x V C 0^5,0^111^0 T X%A^jt§o — 7d\ ^-Y7XiffV B I A S^91i!lPb> $| 
» fffl SU 0 gg 1 6 0tClitii^|iJfflllEVRAMP?:#^.tflJffRlf777MVGA t I VG 
AOfU»*W»-r*i:4:t>fc. & <S tH HI Eg 1 5 0 ic liif iol^i^ S R E F%#x 
& loMffi)l>—7*m fr-7l£T Wl ft Z*£T , f Ott©^7-7>7'2 1 0 © ttt 73 tt EE 
VRFOUT*B)Sf S, 50Jf§ffl»@Kl6Ofc#*Sffi7JfMW*EVRAMPti:, ^ — 
X/^VKLS I 3 0 0 <P64iTt.fil/>L,> »S-»I8I 6 0 0 *54iTt6^, 
[ 0 0 4 5 ] 

AMP{Cjt»fr^/W-7y^"btS71 ! ltttPout [ d B m ] M "T 5 0 C © 9J - £ 
fr^Mgt J: DmacD/W-7>7 P m7a^t#?,fca6{C^S^:t±l?3SfJfflI«ffiV R A M P 5}< 
& T fffl ffl x — 7;^ft«L, iOf-7';^^-x/^ns I 3 0 0flO^I»tt^ 
■J 3 1 0K»»f «. C © fW P - 7* ;U © t 2 ' - £ & , 7-cAnPF34lfflLT/l'-7 
*»flsS-frT2H3*fTi8:5IRfc:* ^-XAVFLS I 3 0 0fr&SH»I C 1 0 0 ft © fu 
El"7X* 1 7 0fcR£SnT*ROi8t«Sn«. t: fc . C © PJ /£ 2 "Z? f# 6> ft fc 7* - 
9 It. IK m®. I C 1 0 OtC^-X^yFL S I 3 0 0 W!!PB#*5iilAIBI»tEVR AM 

[ 0 0 4 6 ] 

( MI 5E 3 ) 

0 6 mi ^ 3 © m m * w -r . iS3tt, nifg^-^^^oy-rv/^^y^^SiE-rsfcft 

© x — Z rctbicfift *> tOffe§ 0 

C © iiJ 5t 3 T ti , I6CitJ:5C, X'fyf SW2?«f^t;l/- 77^1/^tLTg 
IC2, C3tfiRR3tfr5S;S7'f;HLPF2«lJ?LT, Ii*-7"*H 2 t* 

«A^^*nTi/>*«t5fta»stittt*^-rs;b-yfcLfctti»Tfy^viiiJS*fi i a:5. 

ft o T , ;b-7 p 7^;l/^ L P F 2 * ffl ^ ft ffi « >l/ - ^ © B8 ;l/ — !7*fl » » f& « « 1 • 8M 
Hz£&3o £ fc, C ©« 3 fcU 2 ;&*t & o T J8*g;l/- ( fg IH K lb ) <*4£ 

tc '& tc ft t> ft % o 



(13) JP^^4 
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[ 0 0 4 7 ] 

COM3 Vl±, 7 - T > 7 2 1 0OA7J«f KI4 3Sfiffl58fi»T x VC0*>6O«fi 
fi** TXtA*f SifctK/WTXtEVB I A S * Bl ill L » =PJ f# U flp ® ES 1 6 0 IC 
t±t±3*SiJfflI*EVRAMP^:#x.T*iJf#Rl^7'>7 P MVGA, I V G A f U f# frj ffl "f 5 

o ctit t$>ic, mm mm mm 1 5 0 \c temmmn \^ rcmmm*i * z mm ^ - 7 

*?£)\<~? (t y p e I I) *C T ft ft <£ T\ f Ott©^y-7>7*2 1 0Offi^j« 

- 7 A > K L S I 3 0 0fr54^Tt.|^U Mil • SI 81 6 0 0 6#*T t>fil/\ 
[ 0 0 4 8 ] 

d <om^. 3 T* tt , «aE/<;i/^^jasiKCPG*»50«i«-'<;i/X*Riaf!J»«|«lsl io 
Eg I VG A©A*Sf t«l&Lt, fOtt0^7-7y7"2 1 OcDtti^U^/l^Wr 
3 „ C n K <fc 0 s 0IJ tt" J8 j& (TxVCO) ©JS»Sa^5*!j2MHz«ttfcflifc» ( s 

-y^y^tfr6««t5C h A* If * , C©<fc?&lHlgg^^&^>y7{crtS?£-1±T;f3< 0 

» ttffifr ?. H 5g $5 §§ <D <fc o & » ifi CD i« S [Hi Sg T ^ ^ * tlfc * p >y * «^£r# , « 
i^^XifiglHSSC P GSifO*D7**»flLTfa<Dfl8Bi!)t»^;l/^*i)«t8 

[ 0 0 4 9 ] 20 

07tcP 3 fl;l/-^«ffiT'lSit>I^ii^ff^ofcBftOi§ISI^jS^#14^^-r o Sffigaf-TSISfC 

mitt. jgs;i/-yo«»««Ftt©ffl3aw«tc$sn**5!a:ai6JS ( * tt at m m m f& 

FcfrSl OOkHzItlftflSft) *IJ?t So f: fc > S2©f IlitFm 2!±, fi 
«;U-7 , ©ffl»ft1#te©«3ff«te-&$n3«fc5fcfljK» ( * tt Jit ft if j& a f cA^2 

MHzinftiss) ^ S *r -r s „ 

[ 0 0 5 0 ] 

^©ssttgHUl^.ojBifcSc^^^h^A*, $iJS£ nfc^ 7-7 > 7© (7>-x-7tD 
-MtfU^A at', * rc n so <o ft it © — m & m b b t* $ n r ^ 5 . & *> , 071:*^ 

U<5'3T^5i&Sat)lTV>5, MJls — Zfftte. (t y p e I I) K *5 tt § fij f# & 
" \ " hte %> Mfcl®. (unity gain frequency) #1T*IJ, 

[ 0 0 5 1 ] 

±fss!is 3 <D*s«fr 5 a assess tftf-w* n, E#wtt t ns . c ©jt&A^ 6 sn 

11/ - 7 © % ij # ic « tt 5 ffi *f & (ft AC ft 9 $ n , co«ffi^6Jg«;l/-^ , ©BB;l/-^aJft»W 
* A* *?] 1 . 8MH zO*#%iJEt5J:5, ffi *I ;b - 7 © ;l/ - 7 y ^ V A 1 * M B £ *l 3 <> 40 
t Ltv ffl a ?S « *^ » 1 . 8MHz^rMfc-rfc46(C, 7*7 — K^7±©jpH#wr^7> 
71 VGAC4i5y^>t7t7 hOf %f J!)T^-7^>HL S I 3 0 0F*3©?F»5g 
tt^t'J 3 1 0C|Sat5 o C © frj ffl) 7 - 7 ^ © 7' - # tt . 7^bnPF2^|fflLt 
/I/— 7*ttfls2-£T8-P S K ^ - V T '&m * ft ft 5 IC, ^-X/O F L S I 3 0 

o *p e. Sf a ift i c i o ort©B«i2u->*x^ i 7 0(ciss$nT^^cDf)jP(i:«$n^o 

[ 0 0 5 2 ] 

± IB © J: ? IC $J £ 1 , 2, 3fr ?.!# Stlfcf-^J; 0SSLt^7-7>7°© 2 1 0 © flj 

f#cotte.o^ j ftii|ii;i/-7cDy-)'>cotte.o#^5Ra6, c <o is z -d g * mm? % fc #> ic & 

WteWiEm (*7t7MfcitfXD-7'l) 4IHLT^-7;OKL S I 3 0 0 0^ 
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iSSffil C 1 0 0 <Dls¥ X$ 1 7 OlCloTi^tSo 
[ 0 0 5 3 ] 

lOI/->"X? 1 7 0(Cffit?tlft*7t^ US, 7 * 7 — K X ± (O BT & £1 f# if tt 0 g§ 
I VGACMLT, ^7-7y/OAtfi*#ttO-^a»Ii!! ( d R O U T/d V A P C 
) 7 ^ - F >S * >7 * X <D ft] % *5 «fc 7 * 7 — F X © fij f# © fit £ * tt ffi L T F*8 )\< 

» 7*7-F^X±cDMfiH#ifttlH]SSlVGAfC*fLT, /W-TV^OAtB^^li© 

ir % ? - y > ? <d ft &t n t mm ^ - 7 <d m & ®if z ^ z * i&ffi? % c t tfvj m t 

5 o 10 



& , 7 * 7 — F X ± CD rT £ =PJ » « tt HI ES I V G A £ 7 -f - F «j» 7 X ± CD nj g fij f# 
*tt0&MVGAte»f*fiJ#»J»fcOl^TWI8*-3. 

luaLfri^lc, ffi tt^ - 7 <0 ffl m * - iC U O tc *b K it m to - 7m » (open 

l o o p g a i n) * — £*CffO&B#&S 0 LfrL, ii;l/-7*%f oT^7-7 
^?mt)Wtlttfflm-t 7^-F^<v^^X±cDRl^fiJfftttt(i]^MVGAcDy-r> 
3ySft^*4:lgtt^l/-7 , oy>r^^S<bLTffiffljfe*S^«^b;l/-7'©$3£ttWffiT-rs 

X±cDBj^?iJf#tittle]^MVGAcDy-r>%ti)!jP^-&fc^-a-(C{i7*7-F^X±cDRl^ 
5pJ»*ttlHlf8lVGA<oy^>tta!K»iUS-a:ao S > 7 ^ - F y 7 t< X _h <D Rf g f!| 20 
»Ji«igBSMVGA©y-r>*W^*-e:fe»^Ktt7*7-F-'<X±ORrS*iJ»i»ttlaIIS 
I V G A cd y -f > ti iffi if An s •£ 5 J: 5 le l> T ^ & o ii tit i o t, Bfl /I/ — 7 f!I f# % — ^ 



EDG E £ fc & G SM*fj£cDBS?f^iSS8&5f;T«:. ^7-T>7 , <Dtil*«*POUT^ — ft 

b# m a cd ffi s v m An $ ft a m ^ <* -tt « 7 - m m * ft a t> n 5 . #-7-;v-7t- 
{* , ccD/^7-fij8u«rBr^3pijf#iitt[iissMv g Aoy^v^iwiwrsc tick Ofift 5 o 

M W m K it , Rl £ fij ff it tt [U Eg M V G A CD ? 4 > * » 4> * ft tf ffi tt ;!/ - 7 CD 7 -f - F K 
■y ^«-§{iS'>t-S©T% a*llaltt3^6©»ipfll^i:— a*-&*feii>fc, ^ 7 - 7 > 7 « 

y>fycpA (pout/p i n) it An t s <fc 5 tci *J ffli * ft 5 . * ft ® * > m*s*p 30 

OUT it if Jta T 3 <, tH*«^JPOUT^iS^$-li:fcV>^«BT^jpJ#tittllIESMVGAcDy 

-r > * « ^ * •» ft « * v> o * si ss 0»j v it , pi k fu » « tt 0 m v g a cd ? * > ffl m it % ^ 

— X M > F L S I 3 0 0 ^ecDSiJ^IItJEVRAMPfC<fc(9 : fT=S:? c fca{tLTl/^ o 



**)IS0>JT'«, nJ^fiJWifttlilSSMV G A©y-T>GMV G A © M '> * « it *D CD fij ^ £ 
, ^7-T>7©y^VGPAcDiiA0*fct4M^cD«iJ-a-«#{C^b<^ftS o ^ft^^., 

fsy»*jEVRAMPfc»-r*Brsfij»*i«iHi«5MVGAoy'f>cDafbfiBi8 (a) ten 

iGMATJ^ti^CSTSiOoBaiCS;!), $JWtEV R AMP icftirZ/S 7 — T>7 
2 1 0<DR F >Of 8 (A) t^iG P A t i 5 Cfei^ ») OiSK * « 

o S/i, cnCioT/W-Ty/Z 1 OCOdBSie©ajtll^POUTti> 08 (B) 40 
K ^ -T £ o IZ , «JE (V) ^!2cD$iJffl]«J£VRAMPtC^LTiIi!iWfCii*n-r5<fca{C^ 
«> 0 c:<DJ;5fc^7-7y/2 1 0©Hi7JtAPOUT*i|ltffiVR AMPIUO, d 



- 73 , S9ligHI^5©SqSffi#S R E F«8-P S KT|l2nftSf 
^(tLT^Stf, ffittM'#;l/-7cD^ffltCJ;D/^7-7i/7cDtti^«^POUTcDffittfig 
^^1¥I§S R E F 5 K»ai)b^j:?tl'5. C O fc f ^ 7 -7 > 7 2 1 OcD 

mil mil p o u t a ± as l & 7 - w » » k <fc 5 macDffifc*t«p^ ftr 3 „ ccd*^ 

1^-7-^-7'ftt, R AMP^-SICt5 l tt'MV G A©y^V(i@S 50 



[ 0 0 5 4 ] 



[ 0 0 5 5 ] 



[ 0 0 5 6 ] 



[ 0 0 5 7 ] 
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[ 0 0 5 8 ] 

L *> L s ± IE M m >l — 7 * £ S lc m fF £ ■£ & fc H> ic It , M tl to — 7 <D * — 7" > /I/ - 7" • 7 
YVG AMO PO^!?;I*/h?<ppx.fj:ltn(f*e l %^o 0 9 tC fi , )i> — ~7 ~P 4 )\> & L 

^ , 09 (A) ltm<m)l-?<D?^ lfcI9 (B) (iffi*i;b-^£D{ii1f!|ftt^ 

St. PM0~PM21ififi^*St$5o {£ fS £ *8 © 1$ '> ti , *g'l'IX'-7 B <D2c£ 
fc> -fr £ © T* , fl?&£ft£>^#f!3fflT£3 0 Si;V - / O t - / ^ • y Y > G A M O 

P(i. BftMffifillBMVC AOy^J/GMVGAtfSltai, ^ <D # 7c ± T fC ^ 
ft-TSo - 7 © & *B fi % if g ft L & <D , ffiffij^»ttMVGAOy'f>3^ 10 

*3S(cffi^?tiTV>§i:#©{jitg^tSPM0^1t^, PM1, PM20i5£S'>LTL 

S 5 o 

C 0 0 5 9 ] 

ti , 7*7-K/<XOBJSfUWH»«lHlKl VG AO^V>G I VG At7-f- 
F/W*/U±O^r«aililBBfMVCAOy'ryGMVGAJ:<0Sl (G I VGA + G 
MV G A) tf-f J; ^ MG VAi I V G A l tt\ C <Dmm*ffl®; 

t5. OSOs MIlffVRAMPky'fyCI VGA, GMVG AtOiiii, 01 1 
cDiafcy-r^G I V G Att.G±1fi*) GmmtC* ^fey^VGMVGAIitTi'DOHS 
& ■?) 0 

C 0 0 6 0 ] 20 

* ^ 09 T? t± . i 1 (cS^tlTV^J;^^ 9J&MttDftl6 0tffflflPtt£EVRAMPK: 
JStfT/WT^Siffil MVGA, I I V G A % £ fig Rj ^ f Uf# *t fll [el S§ M V G A h I V 
GAOy^yGMVGA, GIVGAIi, * tl ? timmfflffl M3& 1 6 0 Z <D 7 
SI MVGA, I IVGAfcAOfflSPSn*,, oj g f if *g [3 S§ M V G A <t I V 

i:> ilzy^oyvyGAMPtt, & S (1) 

GAMP = 201og I0 (VOUT/VIN)=201og 10 ( R L • I E E/2 V 

T ) ( 1 ) 

f«t>ftl5. C C T* . I E EBiiS7>y£D/W7XfS, R L t± ft ^ lg , VTti^ 

IE (kT/q) 30 
[ 0 0 6 1 ] 

^ ( i ) e» # ^ •§ £ ? Ty^oy-fytii E E (C i£ 0!l L, X o lot, ^ fU f# 

llSlElSSMVGA©yWGMVGAt I VGAO^-fyG I VGA^HJ^^JtC^fb^-^ 
3 fc *6 fc: « > /U7X1IIMVGA, I I VG%01 2©j;^{CVRAMPOfglSMiSc 
fcffi-3Tg{tS^a»*ltf%54^, & . Rl^fiJ#iii|'IlHlKlVGAOM^TX«^I 

IVGA(±IIVGA=IEE-exp (log e 1 0 • VRMAP) t*$5. 

[ 0 0 6 2 ] 

0 i <d m m m m h s§ 1 6 o it , 01 3ic^?nT^5±5tc j§ 2& w g( e*j k ^ {t -r 3 / w 

7X«gIMVCA, I I VGA*»4t*li*l0BC S 1, CS2i, Cfl*i»t 
5->>^*/Hlgl7V^SDA 1, SDA2i:^P.J|Sc^ 0 Z>7 P SDAl<7)SfeA*4i 40 
? iC It ffl ffl n S. V RAMPAUAJft, ^SliAaiS^fcttglPWEEVR E F # ffl jfol S *l 
3„ T>^SDA2t±, SDA1 t tt i£ »C # K|g A * iJB? £ ffl W * V RAMP*' 

A ft £ n , SSA*«?tl¥lEV R E F A^iW^nS. C *WC <fc ^> T , frJSPHEEVR 
AMPfc»-rSBTafU»iB«lHlBl VGA<D;W7XtII I VGAi:MVGAC/W7 
7, mm. I MV G A it, 0 1 2KStJ:$ftS»H»iaailc}Bot«^t5i5Cft5. 
[ 0 0 6 3 ] 

cO;W7XtiIMVGA,. I IVGA*nT£!flmJiJlBiag&MVGA£IVGAK#a. 

I VGAOy^yG I VGAtMVGA©y^yGMVGAIi0 1 1 © i 5 K 

EiswtcSfk'rs^Dx ctiBoy^voa (g i vga + gmvga) 14 — s k a 3 „ 

fi£ o T , /W-7>y2 1 O<Da*«*POUT%0J»-rSfe«6fCRrS=PJ^*9«lHlJSMV 50 
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GAoy^y*siTt, mm & - ? <o * - y> >i - y # 14 k. % it &m < > a m & *s 

'>t 5 c t (iiv\ 
[ 0 0 6 4 ] 

CCt, Jg»IW»«fi:£ffrS/W7;*«aEIMVGA. I I V G A £ j£ T £ fU » $0 © 

mss 1 6o©a#w*0is«*Biwr«. 01 4 nraw»»«niiisivGAfc««&f 
i i v g A*±&ir znmw.\Bi8& c s 1 (om;w&*7jk-?o z omfeWKonffi 
m m b c s 1 « , «-^«sfEffi©^:#*4:MttL'^;i/fl!)ii*s«»ORrs«aE»vci, v 

C2 VCn^rfitx, cn&OBTS«S!t»VCl. V C 2 VCn^rATJffflfflJmffiV 

R AMPlCi^JSlLTf tl^OtS^^^bt'UTXiSltt^tttfeC^ j£ « jjrt 
tfA*IW8tEVR AMPt»LTfi»iaafifc«{kt5J:5KiS«tlT^5, 10 
[ 0 0 6 5 ] 

Jlftfittt. RTSiUtlVC 1 , V C 2 VC nli^nftlg 1 5 ( A ) ^ <fc 5 & 

lE-*«#tt*f t*±5ti)«?n5, lOlOCSJIffiiigOftttii, HI 5 (A 
) 6 # 3 <fc 5 fc , *hfhlfi2nftil|ltttVR I, V R 2 VRn£4>'bfC± 

18 £ S ft, ^fcfii^(D<it^oS»3«!5StcO^{k*3b : ««SitMl 1, I 2 I n © IS * £ < 

i&^Sft-ci^So 

[ 0 0 6 6 ] 

^LTs Hlt^l<D«9fEffil5lESC S 1 It, ±KRl£*iSilRVC 1 , VC 2 VC nOT^ 20 

rvnffi. i l, i 2 i n^t«iT> j e-np.o«ij5ffl<o^?n{ciiLv>«j!it^/WT^. 

til I VG AfcLTBrSftiHliiSl VGAC«EtJ:5lCi)a«ftTV^4. CO^JSg 
«8l[j5ji«MW«BEVRAMPK:WLTj&»HI»Wtciiin-r*o iltitaoT^ Rl £ *J » *B « 
IhISSI VGAcDd BSE©y^ VAU^SiJWllV R AMPClSCtliftlKf ftt5* 
5 iW » * ft § o 
[ 0 0 6 7 ] 

01 5 (B) fC , i»t£EV A P CKWt5/W7^«II I V G A <D £ it CO M=P & £ Ml 
T'St, 01 5 (B) 6 # 5 <fc 5 fc , > W 7" X « fflE I I V G A (iff niS 7 O J; 9 
IZ^it? %>o mWOftU A 1 ti « «E S V C 1 cD«^t I 1, J}EO»»A 2Bii«IVC 1 
V C 2 CD « ffi. I 1 , I 2*iPlLfctO, *0»«A3BMIVCltVCEiVC3' 30 
(DUffi. I 1, I 2. I 3^illILf;tO, ««©»i»Ant4-r'^TO*8KiBO«a[I 1, 

I 2 I n^iDSLfct^lCffiS-r^. C <D m ffi ft O « dK «fg IS SS C S 1 T t± , 015 ( 

B) CDSfft«3^jS»fttt4:iS(tt-r*«t5fc, gRl^tMVC 1-VCnOtlII 1, 

I 2 I ntfSSJftt^S. nr^ipJWi@<l[slKMVGA©/^-YTXti8SlMVGA^ 

@s&c s 2 aERoBjsmsKso^-^wfflt^fliyiwmEEVRAMPteisi; 

T0 15 (B) te»«-l?^-r«fe3Kffi»BB*W»cW^^-*J:5K««SftSo 
[ 0 0 6 8 ] 

01 6 icit, ±m>*^ T xm& 2 0 <Dmfcft-&®&mtp7jk-2 tlT ^ 5 o #RF£*aEWVC 
1, V C 2 VCnli, MESftffiVR 1, V R 2 V R n ©V^f nfr/!)M-XS 

? fC 01 ftn £ ft fc A # — => Y =y 1/ i/ X £ Q 1 1 , Q 2 1 , Q n 1 t , C ft 5 © h -5 > 40 

^X^tfnfnS*Sth7>->'X^Q 1 2, Q2 2, Qn2i, fiJSR 1 1, R 

1 2 ; R2 1, R22 Rnl, Rn2t, ^tiHEfil E 1, IE2, I Entfr 

&*ja*ftT^«o ^ LT> I^tfQ 1 1, Q 1 2 Oi 5 K»*4t h 7^S^^*Ol5 

# as ? tc jg m r i i, r i 2 # a ir s *u ssecneoastft^LTStitjBi e i 

K8««nT^5. lOh^yv'X^StSl 6©i5lC 5 — SS # iig S ft fc fg #i 
*^bTS«*jBtS!«ShT^5. S * »*4r-SOh7l'^X?Ql 1, Q2 1 

, Qn lOnUi'^fifaiiiSffVc cCii?n, i7:Oh7>->*X^ Q 1 2, 

Q2 2, Qn 2031/i-^Sf tiSIglftlt^ii, £ ft fC <fc 9 , Q12. Q2 2 

, Qn 2©al/7^tSl 1 , 12, I n A^i? nt^WTXtiSii I o u ttf 

£isn§„ so 
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[ 0 0 6 9 ] 

^ X * Q 1 1 . Q2 1 Qn lC<-XtEVR 1, VR2, V R n t , Y ^ Z/ V 

X £ Q 1 2 , Q2 2 Qn 2©^- XtEVB 1, V B 2 , V B n^Slt^ftfe 

tc & St # ff IhI Sg 2 2 R ^nt^5. £ 5> , ±ERlS*8fiSVCl, V C 2 VC 

n i: (i gij x ^7^'? HII of f ^ jjK f 46 , h^V^X^QOl, Q 0 2 tgfiR 

0 1, R 0 2 , ^ISffl h^y^X^ Q c 0 Ox5>^SliiR e 0 i: ?. 

Co f f^iitsnn^. co«»»co f f ti , aatEVAPCtfo vt^otfe 
s /j% pi © >% j t x it m. * v - t t i/ rf i o fc m * rc a> ic is it % n tz t, © t-j 5 , 

C 0 0 7 0 ] 10 

Sft^&Rfg^iSifiUVCl, V C 2 VCnOStlSl E 1, IE2. IEn(± 

. f nftl^W*-7 h7>->*X^ Q c 1 , Qc 2, Qc ntl57?fifiRe 1, 

Re2, R e nfcj&^ilSntfe!), h7>'>"X?Qc 1, Qc 2, Qcn*3 

<fc t>* q c o o^-xictt, :n5t*u>b;7-8^?nfth7>y7?Qc r © ^ — 

— (0*£E*«9J*n*nT^*,#Bja*»E«VCi (i = l, 2, n ) © 

ft Jffi ffi I E itffftfn/W^-^F^Vv'X^Qc i tlS^fiMRe i 

s n s c * £ «k »k x5y^fitn;3a<*^h7>^x*#§a©«iK«fcii:^T h 9 v v x 

[ 0 0 7 1 ] 

lEh^y-^x^Qc rcsi^fisi r e FA^^nsi^cSi^nTfeo, en tc 20 

ioT*h?>yx#Qc 1, Q c 2 . Qcn, Q c Otlilff S I R E F (CttM 

IsfcmWi I e 1, I e2, I en, I o f f ^fift 5 i 5 K ? n 5 o ILT, ^ © « 

filtif-7y^X3?Qc0iD^'fX (Iflcx^y^) tQc 1, Qc 2, Q c nOt 

X it , fttf, fiSRe 1, Re 2, R e rKDtkiCfcoTftS^nS, Sh^V^'X 

£ Q c 1 , Qc2, QcnCSnSWl e 1, Ie2, Ientf, 11 40l 

MW.mS& C S 2 <D&aJ$£nWiMV C 1 , VC2 V C n <D mftl MM t & % <, $ , gJrC 

R01, R 0 2 ; R 1 1 , R12 Rnl, Rn2©fiSiffifC«fcoT,«iS!ESfl:*(BI 

15 (B) ©^iA 1 , A 2 A n © ffl £ ) tfftSJn?, £ £> tC , *BJSt8lE*VC 

1 . V C 2 V C n ©HiTftnTlEiEHI + A V « , *f £ fi£ "T b^>^X#©^— Xlf f £ 

iotftf {tl§„ 30 

[ 0 0 7 2 ] 

o^0. S^^t h7>">*x^o^-xifii^2 A v i:^l,cf; 7(c> ffita^JI|5!SS2 2 

tC*5(/>T, b ^ > J? X # Q 1 1 , Q2 1 Q n 1 © ^ — XtffVRl, V R 2 , V 

R n £ , h7Vyx*Q 1 2, Q 2 2 Q n 2 © ^ — XfEVB 1, V B 2 , VB 

ni'il^nS. £ , WttJEVAPCtlSUTSfbtStEVR 1, V R 2 , V 

RntVBl, V B 2 , VBn^Siifii', 1, 12, In©* 

[ 0 0 7 3 ] 

C © $1 ;M © fU?# fliij ®1 0 g§ l 6 0 "Z? « , *RTff*iftJRVCl. V C 2 V C n © « oft S 

ftltfgKRO 1, R02 ; R 1 1, R 1 2 Rn 1, Rn2©JgmfIfc:<koT?£3:9 40 

, fiKiMf So^TtfifitJtttiSIf- ^T-fe5>fci6s 01 5 (B) KSJtlT^S^Si 
LTHJ*?n5/W7XfiSI I VGA«DfB»BBScifttt{±«fcA,££t>5!a:l,'»i:^-5 

fj £ « o 

[ 0 0 7 4 ] 

©*-yy^-7'^Vy^fl?^5S8t L T % m m f± K & 3 ID BS © V 4 > tf e> 

So 0ij*fcf> /^<7 — r>^2 i ooa^t^p o u TotUASjasEv r AMPcsts 
«f 14 * y << >mmmm a p a t? s t , n ss 00 tc ts v> -r « > w - 7 > -? 2 1 0 o ^ ^ 
iiiAPAii-tfisatfiins. mi 1 icit, tu*w«iEVR ampcs^ 50 
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[ 0 0 7 5 ] 

7 - 7 > 7° 2 1 0©y^VSjaifiA P.A!i> 01 7(Cj?§APA0T'itIi©J;? 
IC , tb^MitEVR AMPtCt^f-St'feSililtflSLV^. lA>l/fttf ^ ffl "f 
5^7-7yyitJ:oTli, APA1, A P A 2©A3Kl*ttK«#* , 4i;« C ttf** 

o c nzmiE-r zrcsbv^mt lt , ^ m *# tt *i iii & i v g a © y ^ > $y sp m ^ * 

TffilE-fS^&tf&So 01 8li> RjSipJ»i»«lllBlVGA©y-i'>MW«a*aAfe 
i:#Olf14?r^LTI/->^ 0 01 8 lc i3 V» T\ ISG I V G A Otf littS^Vytttt 

& 3 „ c rue ml. m ffl m m * \& < l t * © t# 14 a m # © /j% £ & e ib g i v g a i r*^ 

ffiKrt<LfcfcS©fc#©#tttt«*©*#*E«GivGA2T?^sns. 10 

[ 0 0 7 6 ] 

Jl ft & *i IE © {± 7? & > 7-7^^2 1 0©y^>ilJiISAP Atfil 7 © 1# 

ft « A P A l©«k5fc:iE©«**#-3fc#^tt, 01 8 © K iS8 G I VGA 1 © <}; •? IC of ^ 
fUffii«ia»IVGA©y-OWttO«**'h*<-r*. C ft «fc *) * /W-7^7"2 1 
0©y^>APAfc^^W»*IJi|l@KMVGA©y>l'^GMVGAi:RrS?!J»*lf*lElKl 
VGAOy-f >G I VGAiDl (APA + GMVGA + G I VGA) ttt ft ffll « EE V 

R A M P jlf L T — fiLlc i% ?l £. o lc & £ o 
[ 0 0 7 7 ] 

* 43 v RfSfiJSitHIEBMVG AOy'fyGMVG A©W»»ttl4, — £i:&3.£5lcft 
I?n, mZ-Z> £ tltTZ&^o ®{C ^ "7 - T > 7° 2 1 OOy-OSUWJBKAPA^Hl 20 
7©#tt3SG A P2© e fc5£M©«#:&«Fo ft 01 8 © E iSH G I V G A 2 5 

^Hj^fiJfftflilHlSSl VGA©y^>1tttO«t***<t8J:5t»St5, tCii 

[ 0 0 7 8 ] 

llT, S{iftfcr&o£f«:«fct>/<r7-7'y7''2 1 OOy^yWHit A P A^fOttOIUSS 
© y ^ V m ffi. IC if 1m * fc 12: M '> b *§ © * 7 -fa -y h O li IE O tt 73 SB ^ 5 o M X. If , 
/<y-T>7 p oy^'j/flPj»«5aEAPA«', 0 1 7(c^?nT^5J:pE, B *i i: 3 # 14 
T'SSMAPAOlcMlt^ 5WAPA3, AP A 4fitJ:5(Clf5 01<>fci^*# 
^5, & *3 , i 1 7 (Cte^t, ISAPA3tAPA4(i^7-7y72 1 0©yVy»J 

m^&i^mmx, tc h ^ h tc t ^ (om^^m^x ^ ^> o 30 

[ 0 0 7 9 ] 

Ctl^^lliEt 3 {C (i , pJ ^ fiH# if *g 0 SS I VGAOy^yG I VGAcDfMfflmMSS 
& ^ t) ft -£ ~> 7 h £ -tt ft fc? «fc ^ 0 01 8fCt?F^-G I V G A 3 T'^ J <D li Rlt Sf# 
tB *M In] K I V G A 7 G I VGA©M»1$te*y<l'>'#<ft<ftS#lRj'v5'7h*-&;fc 

£:£©#•£. flF ^ G I V G A 4 ^ £ ft T 3 © li oj M f# if *I III SS I VGA©y^7G 

[ 0 0 8 0 ] 

M7 - T iyf 2 1 0©y-{7$J|lISAPAtfHl 7 tD A P A 3 O J: 3 K IJlD L T L $ o 
# (i, RT ^ ^iJ ?# i« *S [Hi £S I VGAOy^VG I VGAO«»»ttSBl 8 OliSG I 
VGA 3 <D& ? IZ?^ >tf ft ftl^.±#&llCi'y h?t5. "MlC^y — T > 7 2 1 40 

OOf ^VSJfflllgA P Atfi 1 7©GPA40iMca'>LTl$ofcfctli > nJSfiJ 
f# if *§ [si Sg I VGAOy-OG I VGAOliJiHtt^Bl 8 © IS G I V G A 4 © j; 9 (C 

If So^fti^ft., RT ^ 5pJ W ±© *1 IhI SS I V G AOy^f > G I VGA^±l2<D<fc9lcffiIE 
t § d i IC i: ^ /W-7 r >7 p ©y^>APA£oJMf#ifiiiI[HlEgMVGA©y-rvCM 
VGAtRl^fiJtftilflHlKl V G A©y^7G I V G A © ft (APA + GMVGA + G I 
VGA) ^r, ffl^MIPiEVR AMPtSLT-SKfilOCfcffTftJ. COi^^V 

v £0 *i ie * , * m m m v a * y y hnmt^xc tic-t z 0 

[ 0 0 8 1 ] 
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7 -tr v h ffl IE * ff * 5 <fc o K. L *U # «| ft! a Eg 1 6 OOlftHfiS, d © ft fig ffj © fU 

f# m ffl 0 ss i 6 o « % xo-7 B tfiE©fca6(cv'>^;i/MiiiS^T>ys da 2 © y > ^ 

XP — y$iJffl)fi^S LOP EKiOiiETf 5J;5(Cil?nT^S(, C © frj 0 SS 

1 60tc*3V>T(is Xn-yMSI§S LO P ECit)7>^S D A 2<oy-f>%lS<i 

^ -r n tf x Rrs^tftttiiHissivGAo/wzxttSti 1 v g a © m. it & & m m tc % *> . 

Rl g 5RI f# if 41 0 B§ I VGAOf^VG I VG AO«#4«in*-&5Ci:*»-pt5, & *C 7 

> 7° S DA 2©y-( , y%fi<R£t5kG I V G A ©fit ^S'>ft5 C fctf ft 5. 
[ 0 0 8 2 ] 

02 1 it. 7n-yatff S LOP ECi5 7y^SDA20y^y^|g^fei^[i:6 
tt^tB^fflfflJ{l^VRAMPfC*fr^nJ^*Ut#tf*ilHlgSlVGA©/W7X«jS?tI IVG 10 
ACttt^SLT^S, H 2 1 *C fe V T . »§Hltt7>''/SDA2©y^y5i|<iJ 
Lfei:#©1ftt-P, VRAMPKJitSI I VGAOHt$A^t<5oTl?tffVR 
EF**i&fc«M^TiRjfc:Ef||*nfe«Hti:«:*o ifi! , JlfH 2 »7^7S D A 2 O^V 

> £ {g < IS £ L fc t # © 13 14 T~ . VRAMPtMtS I I VG AOSft**«/>4< ftoT 

«W75riftfc#5i*nfe1#tt4:*So ti! o t » v-y^/i'ilglTyysDAZoy^v? 

?i < L fc *§ -g- « , Rj ^ t» fll 0 E§ I VGA Of'f y G I VG Alill 8 © G I V G A 2 
© «k 3 (C IS S if *P L , SDA2©y^y*fi< Lfti^H, nJ M ft if >I>I 0 Eg I V G A 
© y -f > G I V G A «: 0 1 8 © G I VGA 1 <D £ ? Ic & % tfffi'J* ? Z 0 
[ 0 0 8 3 ] 

$ fc , si 9 © ft fig m ic *3 t it . ^ m m m m m m sg i vga^si t > y a m p i t m 20 

2 AMP 2 fct'8S?nn>S, fg 1 7>^AMP 1 fi 0 1 3 © ft fig #1 © ri ^ * ti 0 
ESI VGAi:|H|*©«flgS:WFOJ:"3f«:2mSo ^27>^AMP2«t7-t!7MiJfflil^ 
OFSTfc«fc!3y^^tfg{k*ftS«j£fcSftTVS. O £ 9, c © ft fig W T* It , 127 
>^AMP2©y^r>*iS«S-&ae:i:fC«J;t>, 01 8 © ft ^ G I VGA3*G I VGA 
4 © <fc -5 aj ^ f Uf# if iH 0 Eg I VGAO^VyG I V G A *M»t 8 C i:fl«T S 5. 
[ 0 0 8 4 ] 

^©S«, ^<"7-7>y©y-l'>'IW»jBfiA P A fcnrE*J»«iilSMVG AOy-OG 
MVGAfcnr^*J»*IBIaIISl VGAOy-^G I V G A © (APA + GMVGA + G 
I VGA) ^-IttSCt^t'f §„ & £> , 01 9©*l«TMi$17y/AMP lO 
y^>*?U»#J»|HlBl 6 0 6> © flt Sft I I VGAffflSU $27y7'AMP 2 © y -Y 30 
y**7-by MHPfl^OF STlcJ:!)tiJjpt5J:Ui«l/ft!!i', H 8ft I I V G A £ * 
7t7 MJIPfif O F S T^»(cJtlfeisgT-3&otferaiOS!iSi!)M#6n5. 
[ 0 0 8 5 ] 

* 7 -tr >y Mf IE £ ?t 5 SU © # & i: L T , 02 0 © <£ ? b :> 7 b 0 Eg L S F^rKtfT 
, ->yy^iftli7y7S DA 2(cAA?n§|?PtEVR E F 3& — SI'>7 ht«J 
Sfef l/'<;l'i'7 H§SgL S F«> A* ICS L-^OfE V S H I F T^iD» 

Lfc^BE* tUtl? 2>®mT*$> Q . y7HVSH I FTtt*7ty h$JIIf O F S T T" 
fM $P £ #1 & „ 02 2fCC©ftfig0!I(C*3tt5^ffl^^-ro U^;l/'>7hIelSSLSF{C«fct»2/ 
7HVSHI FT^ritAo^-yr^ils H 3 O «k 5 K nig fijff «i!B I VGAO/W 

7 X S git I I VGAO#fi!ifi*|Rl!C->7ht5„ i(C->7 MV S H I FT%I'J>?t 40 
St, f?f^H4©i:9(C^H77l^I I V G A OittfiS^lqKC J/7 h t 5, 
[ 0 0 8 6 ] 

^ L T , J/7HVSHIFTt«iP«*Sj:, WXfiJIIiiBlB I VGAOy^y^tt 
« 0 1 8©G I VGA 3 OJ:7 (CiftWtCTTjAf tl, ffiC-/7HVSH I FT?i'> 

^tsi:, ni&mnmmms& i vGA©yvy#ttaii 8©g i vGA4©<fc5fc£# 
Wte±*^rn5 0 c © *s m , ^ T 7-7>y©y-<>'$ij'#^aAPAi:5i^?ijf#tiiiii5iK 

MVGA©y-r>GMVGAiqT^:fiJffiiipSlHlESl VGA©y^>G I V G A © fn (AP 
A + GMVGA + G I VGA) tliClKtS: ^7*5, & *5 , 0 2 0 © ft fig 0IJ T* 
It , S/^y/UgftSSlT^^S DA 2©S^IIJEVR E F © A 7J ffll fC U "< /I/ i> 7 h 0 Eg L 

s f * m if it ft. ^y^;H®ii7y7s da 2 © y -r > m ah <i # v r a m p © a * m 50 
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5pJ#*«@B&MVGA©y>f>GMVGA©KI«a:E<E , r*o O £ ->7MVSHI 
F T # * i&O £ 3 t pJ M f# if ifS (el Sg I I VGA©Wte«:;£3rfil 

[ 0 0 8 7 ] 

>yotB^Otttghigi|iI^IE68ti:SiJfflI-r-$§cD-e, G S Mt E D G E OM^aicSlELfc 
^aT;!/*— KOaHBlUI&fcBLT 1/^-5,, Cftti, GMS KllJS^IffltSG SMtf 
ft*gfi£#©&fcS«1f$B£»fc^T^3<D(C*fL, EDGESStJ, IfcjMl'-bSrJg&S 
fc * (C M m fig # (C 'If fg # fc T -5 *6 T? 5 0 ^ * G S M 7j ig © ^ (c *f JC& L T ^ 10 
{IlHlSST'li, ^ V - T > ^ d Lti ^) ffi *i ^ — 3£te*S«fc3K:fftHBl*3^tfrvfe„ 
ffi tl ;b - 7 & , CMS Kffi^Ojgitl^rfiJffllL. £ II ^ ^ ft « <t L ft <fc 5 fl>J «P "T 3 0 
# - ^ - ;b - 7 T- ti , /^V -T >-?<Dmt>fr <b<Dy j - F /*>y ? t^m®&(Dtiiti t 
£ it L , M f U f# if fll @ & T* ^ -i' > 2: II SI T 3 © T . EDGE2fi£fc:J:SiRffl0£SlJ* 

JiJITtS. I-jT, C CD «| fig , G SMSatS«OSW«»*»OEDG ESSOI 
#fC*fJEST*#3C:i:fcftSo 
[ 0 0 8 8 ] 

L^L, GSM, EDGE if % 5®5SiSO*^t t , — 7>^©a*tiiafiS 

U R tf M ? © H it If £ O * K W L , £ S fg < ft U ft fcf ft 5 ft ^ o Lfrt, G SMSSO 20 
8HST?tt, 7 > i&S fc *5 ^ T , i£^±^!3 (7y77'?7') fflM> fiTt) (^>7°?t> 
V) »!IHIfttf-r-*aH3»§IW<SD«2Ui. ffi^©#^AvX*£lirK:iKg£ftttfttfft£>ft 
v^i^ftiT^S, jJ? — ^ — /i/ — 7 fc *s T , c <d £ 5 fttiijjWt} (Dfflffl* ft 5 fctbic 

it, >V-7ft<D®&ft&icmMtf'P%:^£ttfm7£-$tl. WKnISE*U»««laI«SMVGA 
, I V G A fi , JaI/^'I'XDrJMH (fi50dB) ^ES{SL. ^©^SEffl-r-«?.o#^ 

[ 0 0 8 9 ] 

COtzib, *©«fc3ftftl fit fcfflatfcftSo feLtf&OStfffFMHfciBa.fc 

ft e. fcf , tf5o#1f«*^ — X^^>KEIISfc«{«Ji&*, fcf £ o t £ ffi IE IT £> J: 5 bJ ^ f ij 
stiiisiKM v g a. i vg A©y^y%|j»t5 7j^t#^f>n5^, c © £ ? tc -r 3 30 
i: , ^-X;OKLS I F5?lt±(fTL$9©T\ # £ L < ft v 0 BJ 

s^iiK., ii3XFAUA^Tii?ot\ -yum \t mm nib* c kffas ft^ 0 

[ 0 0 9 0 ] 

I ©iignx h * 51 # T tf * c !:*'T*t5, 
[ 0 0 9 1 ] 

et ± * % re * * o t ft s ft fe ft w * m m m ic m -3 # m w w k Ki ep§ l fc # , # *s ma « ± k 40 

111 M fc ffi £ £ ft & & © 1? f± ft < . t-©BB*3&flHLft^ttHT?ffl*£MnTfln?*St 

09 * « s ± 12 * «6 W T* fi „ KMSI C 1 0 0 CBI««ffiiB»MV G A i: I V G AOfl 
f##14£ffiIEt-£fci6©7 ? -£%I2^^£U->"X*l 7 0 * R # s ^-X^>FL S I 3 
0 0 1*9 © ^ « 1£ * * U 3 1 OtCpJ^fiJt#tii|ii[n|gSMVGAh I VGA©fU»*ffiIE-f3 
ft*©?*— *3&«ffiLT:tel,>Tx ifflliftllltfOf-^^-^'OKLS I 3 0 0 ^ 
C 1 0 0£l-3tL/->'X^ 1 7 OfcfiStSi HlT^Stf, iSiS^I C 1 
0 0 rtK ^ ^ f 0 1# if *B Ih] SS M V G A i; I V G A © *U » ^ 14 £ H IE T 3 ft & © - # £ *S Sfl 

[ 0 0 9 2 ] 50 
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[ 0 0 9 3 ] 

ttlORSTtt*^?!*, G SMJSfcDC S 1 8 0 OT^^OO^sUcftofcilfltf 
RlS6£iS«nftfa7^^i'K*SOfXfAKlffll/fti^%KIHLT^5!!C < G S 
M^St D C S P C S (Personal Communications Sy 

s t em) 1 9 0 0 (O 3 ^(DX&lcm^ftmmtf^micffi&Z Hfc h V 7°>ls^ls FJ5j£<D 10 
i'Xf AtCfe^TGMS KlSt-KCflSlCS-P S Kgilt — KfCJcS^fSfc^&Sil 
<S*fT&*.S<fc3fc:-rsi§-&» i; ft 8 5 0MH zW%{£fflLfejiM*ff*d*^K:t>!pJM 
-r 3 C fcA^tS. 

[ 0 0 9 4 ] 

[ % « <D 3& * ] 

[ 0 0 9 5 ] 

$7c, * fg BJ3 J; 3 i; N J(^©«iiM9y*te£»j;l' — yy-fVtfSSI&L, ftiKiot 
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■s e>tc*&wic&% t. mtiumm <d ft it <d m ti fflffl * ft 5 & ic ^ m<mmm >i ~ 7 <d 7 

[ 0 1 ] RIB, *S6W©^Sfi»ft-pfeS#--r-^-y^rS©iMfilHj»0«ll&««i:c 

[02] H2B, w 1 <D & m m ic is v & mi&fflw — x^y-oittt^^-r^ 

5 7 T* * 3 o 

[04] 04 a, a^j/^y-Tvyom^w^wtt^a^-rsiSfiiijif^-rsisiisostisw 

[05] 0 5 tt , *fSB^O|IM^ffi^^o/c^-^-;b--y73^0iM«(HlES{C*3l.^T, ;1/ 
-^iftOit^SS Lftn^;U7^;l'^ L P F 3%ft^tLTfflV^T®iH$iJffl);U— Zf 
O*-X;l/y^>^tt%M^t-5^(c|&{t-ri.lHlK©«l«S«fig^r^-rXP>y^0T*&5 o 

[06] 0 6 ti » *^IW©ftSfiJg^fctJfofc^ — ^ — ;b — X^rSOiMMlslKttcfcv^TlS^ 40 

[07] 0 7 a s Jgffi»JtW;i/-^©Efl;i/-^ttll8-iffiiHSW*ff4ofei*ojaifta^:S1* 

[08] 08 (a) a , *«w©sess*«8teiie-3/£#-7-;i/-^ , *sossmigB}tci3ij 

S tb ft frJ ffll tt J£ V R AMP ^^^^^7 — T>7 p fe t fc^?iJf#pJ^iii|>I(HlSSoy'i'>'i:C[)B|^ 
^St^77, (B) «ffirt»J»«EVRAMPfca;rj/< , 7-7:/:7©a**ai:©H« 

[09] |9li« JU— 77 J >V * L P F 2 %mm Lft.m<D&mfr— 7"0t-7'>;V-7"0 
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7 T? & 3 o 
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[02 0] @2 0ti> ?U»SiJffll|ilSScD^S(cft&©«figWI^^-ril8S«lfig0^fe5o 

2 i] 02 i it, xn-7fflwmmc & *)Tz/7 , <D?-f i/*m.x. terns ic& if zmti 

m^V R AMP KM? ZaJ&m'&mmmm I VGA0/W7X|»I I V G A © # 14 
[02 2] 0 2 2 « , * 7 -t y h MM m *§i£ £ 9 T > 7 <D >f fcWi & iC 13 if % tii 

tiM'mm^v r amp ictt-t %nj&%\mmm\Ei& i vgao/w>^««i i v g a © # 
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